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'SNfl'toH 







• %1%pf 'Q Sftpiwlc^ 2t*JR ^tw ^Bt ^(.vo *tt^ I 

• ^Pf « 8 |lfiM»lM*l IpRt *im l 

• 31^, c*iPr, *«, ^ ^ ^v»iw 

^fat < P^t'® 1 

• CTlCT* yUUM *tt<^ l 

• ^§fipf ^jHlt <MG^> *113^ I 

• griR n>^j ^ut ^c'o i 

• i£f^ w^ 's <5^ ^tw ^ppf^ ^Rut^r ['side's HS^js ^gf ^uI-mi ^sc.'a 

• fibjj, ^sf c^i^ ^jNjt *nw i 

• ^5t ^jMtf ^ J *u.'® *Hs<i i 

• w*T 'Q ^fwmsra- *Jt?MT ^jWJt <psc'© *im i 

• ^rcara - >>il^lc«i3 (C’fat'Sf) 'a (csflufastM) fsf^o 

IM ' 0 |»q>*H <q>^C'® I 

• vSfisn 'Q f53f 'o|«p*i f&l^vs spot's *tt?R' I 

• ^tw i 










































adte cm<[\ c®fc^ <r ?m #RW3R ^rr* \ <*& ^ww ^t? <?m 
C^TCRT fa«3|3) #RWC^R Rfo 'Q #R^ iflRR* Irww toff s»cs«n i 

CRlfR (Loewy) ^R? fac<pfa>et (Siekevitz) 1969 RfaT faRRJ C^ff (selectively permeable) 
to %R *ttf5 4R? #R5t fa>i|l<P®llc*lR W Rf RRJ R#R 'STt*1TST facets Slf^R fc©f% 

rrs® *nor, <4 rr r^iw <?fr 4wv*\ \ 

c *tenr gi+tatwt 

R^R etfa«»R 4R* RRR RR i t<iw?r Rtfff Rtoffs Rttoj (RRR ^SffEl oa^m ^Tt^ 'Q 

RffflStR »fftoj l fa$QmHR4 ’ikfR CRR ^ RRtRR, Rift (7FR 4RS> 2tf^5 <7PR I 

(a) RlftwR Rt e||+C*Rt4 CRffR (Prokaiyotic cell): 

4 RRERR C^fcR c<p|c*il gift's favSlspsfa (nucleus) ^llc<P Rt i 4 eMJ <Hcis ^llfa faSlspsh^s 
(TFR'Q RRf -^r I 4RR (RJfiRR fafcQHIlR (RStRt to to Rt^5 RfiRJ Rt, Rft toa*9-R*g 
RtotSlRftR ^5tRt RffR* I 4RR CTtCT RltoR%ff, flto, fe||&$*l|»| ^5#f 

Rtot Rt ^R *ftwl«tl»l RtCR i c^loilcerloi (RRR DNA RtCR i %tff5 Rfgf toffR Rt 
<Ultofaillil 4 RRERR (RffR Rt'QRt RR i 

(b) 8t^5 C^R Rt CRffR (Eukaryotic cell): 

4RR c<plcss faSlipsh ^ptfrs R$ffc faSljpsIs (nuclear membrane) ftCR favSljp'S-R^g 
^ttoto « ^fRRto i 4RR (RffCR RltottSftRRR RR*R Rtot Rtt?F i OWJStfcSf 

DNA, CSnf^T, <£R* RRJtRJ ^RRIR R1CT i RftRKR #^RR 4 RRtRR RRI 

RffSSR ftto 2t^o (R5R ^ RRERR, CW4R 4R? «MHM>R I 

CRRERffR (Somatic cell): RfpFlft #CRR CRR toR 4RR (RR WffsfRR rs^t i RltotftR 
*Nto© fa'»|etC«R RRJCR (RRC^R fa'»lfat'® RR ^'SliR (JtC5R to I fafajj W 'S 
R»t-2tW®t ’to CW<HR W (?R I 

etM1cs>h (Gametic cell): (RlR 2RRR 'S ^TS3R OT*fl RR, et*i*ics»R RR i 

facslfa^t ’tRto© 'SRR >il^c«plcss fa'olet’i to 4R? 'SRR C^R RR i 'st*i*ics»lcs 
^ CTOlCStR R?RJ1 C^tCRR CTtCSIlUBfR R°RJR WI ^ « ft «HHWR Rto 



















































































'ShR'fcH 




^ ^BT l *{? « ft flHWH wr ^ W 

M>l*lfl>M» ^fe*tlr» (Zygote) Wf i fteierlH* ^tWT W i 

2.2 « «|lRl4lt*hl «NH ’SfMtt ^ '5tw«r 

v5w>cietf«fa SIvsi 'Q sft^)?rf '*i<pc g i^. sl^'o C^tft i sm WN <P'»tc«nl Pici) ^?T i 



Wft WlpR 5 ! 


ft* 2.01: SfitoMHUM ^wit<3^ 


c^msi^Jsi 


c^icsifai^ 


|»('Sf<P'3®T|3T 

'oil c, '5§(,<q>l51fj 
s'hl'st ^ 
ilRcGl^SlT 



■sn^if^im 

_ csfi^h fspft) 

*il^c5l^l^iil 




can^tf^ 
-f^#ft*'s*fm 

^TttCTtOTTsT 


ffen 2.02: gnf^wiwi: am 


*o*1r 
































































foouin c^tw *nwre w^tfj ^1^, <?h®t 

^mr r srtR^tw *tn3?it to i 

$C«1<PJai WI OT*IT TO, 4TO CTO TOW$sT TO*f 4TO wilaml ’iRB's ^ I 

w>he||i>)* (cell wall) 

cTOsftffa c<plc<m tot^t M*l% i <£ifi> "^s "^T ^5^5 Reg ft©R 1 

srtR^tw crogrtffa top ^1 (^sttftoRr hitoR* cro *jfi>*r, <uw pi^im, 
«PlW«lMl*, I^H, C*MH TO* UlTOPl* TO< TOP 1 <JN>USRTO 

C^TTOtStg CSHfiR, f®lf*N5 'Q »|pi>|j|<p|^|^V!j Rc*l TO? ^i£|lG<P3 G<M^£||b]<5 <pl3.f5«1 Rc*l frsR I 
2fRR<P G<M^2||&l?lB TO’TORRrS I "51*11 *Rt?T Rg^ ^0*1*^ *RC*R 

glTOR^> TOJ 'swl " 5 j?r 3**H C’TMsil&lg ^R> 1 <4 sttfter TO* TO* R# TO<p, TO<p 

<k.®i 1 C*fg2ft§R g<pNc<p ^!>'»l 2RH <pm, g<pIc*)*i ^Jl^M 'Q <i'stl?i TO^f 1 ^TfeTO c<pIc*(*i 

TO«! HisrwiwwiGi (®jtc|f^fe|^ t#t) "sjft? ctwictw *$m 

TO*f FlM Rwt *tg I 



w^i* - 

awfw aifta 


(^) Slt^C t^T 




fi><3 2,05: sjrffe^ feu 


csttdststtro 

tTOgg fo'sw eg sfTOe* c.'stpKi TOsT ^5 TO* TO* CTOftsftTO 1 c<phRl% 

Rc*j CTO cTORsflwg, 4TO#t c*hRifsf Rc'Sf'Q csttfljtsflTOTO 1 c*l*i[*si] 

4TOg ^cStsim^n w»it^it i«w R^IsMiw 1 







































































2.2.1 (Plasmalemma): 

csncSrsitww^ <ii^w ^ sitw, g<pnRi% stt^n^it wf i 

G<PtafaI£|3 «W-<P l 4fi> Rlf*|\5 «£R? CSdl^T Rt?I ftaR I G^hRtft 

< 5 ^# <# wu 'aife^ttf* ■sitwr *nft « ^if^sr wt ^tipt fiwt «w 

*n*it*iiPr *fep»i?r c^ ^Mwt w *wi 

^HsSc<H<ik 

2.04: 



2.2.2 (Cytoplasmic organelles): 

csttaStsW c«i^ fi$Q>*i!>i ^t »fa«>lfi»M» f^r <?i cwfar w ^fi* c«iw *ira <7^ 

»llRt5l3tl®fSr I ^ J ll$Glj|S|l'3tG»l<l '5TC*ff '0|C*1 < P T$I®tt<J «It^ | SlG'SJG^PH ^tSf 'SlMW 

^tQ ^*lca?r $*t?T I ^ ^tt < J’tPIt G4 Ig«iI CT*lETlfi> «|NI$| C^tPTt 

C^R?Tt^ Rlfflfiffa i WI*t»tPlt 

*m<k 

(a) (Mitochondria) 

^Tv*t£t^ e |^>lft i£] 1898 jiIc®i W'l'sl (Benda) y oilR < *Pl^ <pw*i i ^ J 'osRPH> 

'oih^^l ^t Rlflt Rg*j csrat i R>'sw<i •'vosR R»'ow« Rg<p '»I'St '3C?I s|Ig<p i (cristae) 

i H^t *ttC?t ^5^ <5^ $1 Ig<p, ^G^ 'oiRit«tN (oxisomes) i 'aifeiG'stlG*! 

§WfTt (enzymes) *1l«rlWl i s||^d5l^iIW<l I^BBT «ltW 'Sfft^f (matrix) i 

^t^u wr i c*m ^ cwr ot w «ih 

HftwMfcPw, Wtf^l^r (sft-4 <a*PT W <iw $W*JH «ITO W i «flF3T SUft 


$o)tr 
























































*o)1r 




^0 



f&ar 2 . 05 : (<F) sifttBl+Isjfll (^) TOi 

aw (jitewhitePiwa ^HTfljwr) ^rcfc i ^ w*fo aw 

la&aiipaT aa i <a*pf wa* wwiaaft to 

«flw affla (0 RtatM aftclJH^aia©* aa i c^rat c*^, ca^r w 
>MCb« c#t ^ ^*ife aa i 4 ^j aftd>i«>1$*iiM» ^ c^ at ’tr^aia 
a®rt ^ i ^ *1% '©ta RR>?i a>ta i ^itwsf ^Jv5t vslvsnwh 

« 8|lf*lWlOT *H3d3!<Mg}ill at'Qat ala l 


wlw a%&tast§at ^lc<P at i I<P% ■^c.<plw<p c<pIw'Q (g<i s j*i: Trichomonas, 

Monocercomonoides ^sflfw C£l I cw I c.'ssrl?! Ic^>) *iRu>|<p|§iil i 's|^c s i i£ia»T R» aj'© 

ca R<qv£3k $R>$Jc->i3 (.<p!w! ^ aaca ^c<pf«<p c<plc*)?i t^sa (fcsaT ^sta 

l^fi) TjOT *tC 5 % ^ '©ta’ta < 7 lfi> CTlOTT Wit alf*TO ^ C*fca? (£ 1 ^ <#<© 
’IT'Sat '©aj-^’fft! C^I^ i£l^ ajMjlft^, Ol^ajll <P*1 ^ I 


(b) idlRS® (Plastid) 

sftf^s c^rcaa <£ia# vsf®tr<j i ijii>c^<5 s^ta a*tw ana gpvgvs antf, *ms ?mt 
<m! <£ia? '5 I'sk.i^,(. < p a^aa <£ia? '©il<p4 J iUi <pw aaWtaw <P5il i fllRuvs fv©«i — 
QPtBIIWfc, CSICTIW* «£W Pl&Wl*|ti> I 

(i) cjplwlStt^ (Chloroplast): a^S? aosa gURuvtoc^p csplcsl?|la> at°T i *fl'©t, <pfi> a>t® 'Q 

wm ^sr «r?i*r *\m aia i trf^us* sm (grana) wt 3j4iwi4ca* a*ca 

"ifec'S ^tl^sf^s <pw i i£l^ ^lta*a Cata*l% g^NIo© (stroma) '©i<ifaF© ^PIW 








































































*8 





2.06: Sflt^s ^tT (*tfe^5) I OFtMStTC^I fafofl 'ST?*I 

(^Ip? '3 t , #jh m otht mi >hw'®m ®*p<#T5 i) 

<F#T \51^-VQ|$|I$V19 <£RS lwei|«»H <#T ^ W ■*t^T 

M% TOST I ^ Sltf^® <#IWll*H «HW, ^ «flW?r ^Bf I 4 W iOGB +j|C4lfl>HU|vb 
•ilw 5ii(,<p i 

(ii) (chromoplast): ‘3^C®Tl"3f® 7 T ?ftf^S v»c^ i <£I' 5 R' ®ul**4*P 5 i, 

<WlMlfiH *H$C*I*IU||Rh ^SJlfW <18!^ ^ WlWll&M* ^ff, M>lMlfl>W 

%r t*iwifi»w «rteT c^Km i »«rcFRr t^jf c twf^s ^pr, ’im ^ fcfoom ^jrj 
w*f «ii<p^l« ^ ^ i ^®t, *IM 5 llercfi<i 'sgpr ’tt'airf i <piw» 

<pw ^\m <4w*l Sf*Jt»T ^5f i RRjfj ^TSISW <pw 'sr*<l 

TO?ldi 

(iii) Pl$C<Htft* (Leucoplast): <?m C^tWt itm sltC¥ % Pl$»M>l*|tf> 

^TI C*W C^tW C<fcr *Tf, CWT "SJp, ^t, 'st»l*l<.<ph ^SJlfw OT*ft^T 

•im *n?r i sim ^tw * 1 ^ m\ \ *P?*tc*f Wsn»i*itf> cpstOTt^ 
^*||*®R\o ~5j?o *ltC?ri 





<‘l'6r : fjlPoc^ f53f v *jT<H I 

$<1^*1:1wra sllPBc^ fear, c*M1?r, c’ft i 

*1**^: RR>si wf giiPutvBo fi?af cms ^ ^ G£rf«tos m \ 


$o)tr 

































































'Q t^J 




(c) 9 HR? (Golgi body) 

9 t*lf^i (f%5[^t 9 1« ! |f 9 t ^§>) 2f*fR^a 
snftcTO * p thQ'?rr m, to topf 
SATO'S i£TO^ CFNT I i|fl» WP 
'Q <K«J<P *JTO?T c,'0p|<P«l fTO fcsfc I 4? 
*Mm ts^w»ws *nft Rwieti 
1 <§Hwi« ^8*['o4dt c m 

to <*m ?m¥ to^i *«oih 

fts^iTO's 4?r ^ffwf ®t^» ^it *rm 1 c^iwi 

G<PlCll f^’ll^)?! ^lc*^ TS TtC*?r'Q i*RlT ■>i j p 1R sv © 

^rot <*mt csnt^T to r to 

TOi 



T>5 C'»Pi<p c i 

fsar 2.07: 


f^r 


(d) »^rc®tSlNPi^ > wfiHnh (Endoplasmic reticulum) 

«<rcBt*N3|^ Mfli**ll»l TOT TO?T% TO elfift *ftcTOfPT (TO TO, ^ ’TOtTOTO^ 
^ *ro csttf^r ^rsramm 1 cro smm *w %ro 

TOTsrmtfw csifi^pim w ^r 1 ^rot ^ror sfmmt c^yw^ to ^ to, 

v ®i^, ^m 6 !! <p^i m ifli^ 5 c^m &<p 'q c4ic*) ^’fitw ®mjmj «n<iiM <^m 

■sjtWT o’ll&'i 1 ^Rci3|<pfsj<j|, c^ww ^<^0 ^'C®T?ftwfw wlU^«ilc.>ni ^^9“*$^ 

TO^I %fe5i ^ £ft%CTO^ TO i 


(e) <&mm (Vacuole) 

^ii^dJitHTO c<pic«(<i toj ct tof® Tpf^t ^rm c^Kt *rm, (m^n^ cto 9 !^ i 


1 #m, bPfei^m *mt< tern <s@vs, 

m®m* *mrf f ’ftM ^oiiM t4Wn« 

^iic^ i sfiRwiw 

«n^, ^ro ^TOt «itw, 

(Tf^Tt ®|I4IW C^lT> ^ I 

(f) »ifv»ilc»th (Lysosome) 

wmw #^<3^ 

cro> wf "to^ i <£m to^o 

^fr-8, $mr«*h- cB'sr-jo'sr osift 































































cwf i ^ ^TTfw^rt ’t'fr tor 

«ltCT>, ^©ft '0|1)h5 >4^ :3 T° :j ‘ ! 1t*f iIIM'Q ^ 'Tt I (Fft^ 'Olfeltstci*! '0|'»h ^t Rfo*! 

aiRwkerlw^i ^ ^%Sf^s ^C®T ^R 4?T ^fls*t*|tp»R WR*jM ^C?f *Jt?T i 

m>rH3$ mn m i 

(a) WlWH (Cytoskeleton) 

C<FRftJ% 'il^vi ^ Ito* 5W WWWM RBfET *|^W, <?lfi> *m 

^ csrt&t-tor fi%?r ^to»u *tfw '»rc®t <f§ c^tor? mto wum ^©r *rro i 
C^IW^H Itor Cti&P C^sRte «re?f <TK?fi 4?|M Wt^f, >ll«llPM, IBvBRvBPn ^Oltf^ 
csnfiR to wwwiwii tost *j*rr? ^ ^ i iift&ifl&Rbi, , sito j itotw^ 

tot ^Gufltofc towB 4 i 

(b) (Ribosome) 

si# ^ tor 4w<r ’tt'QTit ^irr i ^ toRffr ^t *nfiRDn wr^fij 

s$*tm cshHmt *rcato rrrj ^ i csftto^ C5^T » ^ nftHioeriiN 

^C?T SltFF I «ftwiosrR 4 ^tcw 2fc8tBf% *HM«|i> ^C?T «rtw I ^t 

i£)«ierl^<i "^tw ^ff stMshtaPw Rfoiils <q|fis>c?i (WTiT i 

(c) c^c^lcerN (Centrosome) 

4ft sntotCT* £#1%, gr*jm antoiOT 

^Gl*! *tt'3'?[t *||S I Rj< 0S}R^ SIvB^t wlc*) <Pllfi>'«. 

4W?r <?r*lt -Jim i aliRwlwn R®ft«lt»w 
^ ^pHt j Hf?i^ ^t cpni 

Rt?r, '©Iws ct^sot i (Trf^aT^ '&t^‘®itc**t 
^Rto 9tl7 WR^ CT^rgfT^SfR 
<RC3jt?|tt$rft7R (Tlf^QeTC^ (R^tCSfR ^t®T i 
WWjItSrlW «IW Plftot C^R R«lerWH 
RSRf '0|jl J 5N t'sR <PW I <3^|vbi PH'O i! 1 *l«9 
PRtotlOTt WfR *BTC*I Rto 
«ra^ jplOfiMl liRIt ^Sj^t W I 




























































































*o)lr 







1^ft5?n?r cwi 


Pl5Q»'331'S( >j 




f&ai 2.10: RStsP*ll J 1 


2.2.3 (Nucleus): 

csfidststtsfcsr c^tcsin^fi^ «wi3) cn k*0 <fnt m 

c*tHRsm, fan-in ^r i Ptewn c^s 40+ft+iti 

I^Bgram sitw i RvSQhiiw ^*t*tf^<T faRtfsj t^o «ftw i 4fi> c^tw ^qtSvo 





<?Nt^n?n 


(a) R'SfsNl* Rtf^ (Nuclear membrane) 

RfclsHiww ta Km ct Rifir, Totw RfcQ>*ito Ri§r c^fe^t Riflr Km \ ^ ^ ^ 
RI*l£ i ^ Rifif W’t'5 'Q cslin5c«i5i fr®R ^ i ^ Elsie's ^iG<tf 'sm R# 5)lc<p, 
CT*Jg®iIg^> ?R[ ^c®i i <3^ fwoii Rc*i fttSljwih liRv J il$ciSI?|l'stG*ni 

K*§ w\m ^K i RvSR>*ll« Rlflf (StW RlBljMilwii ^JHI <1^^ Km 

< 4 ^? RR>si < 1 ^ t>«nlo«n R*i«H i 

(b) R'»R J 'Q?HW 5 f (Nucleoplasm) 

RSRhiN Rlf^ Rj'ow G®tRis "siffsT ^5 ^t KK «ltw i <*TC^ c^R^h^i K\ RSR>' 0 g|t®R i 
ftvSfo'GSttWCT R\SR><P t£ff>rv&, CSftf^T, ^G»IM» 'Q ^#»t?r *lRw «ttw I 

(c) R'S&'S 5 11 5 T (Nucleolus) 

ft^'SSftWESJ?!' WKf GsHWle&tlW4 Km KOKH C’tHt^m <j^w 

<^raT G*1G*t 3||G<P I ^ RNA 'Q 01115-1 Rc?l frsR I 



<PW I 


























































*br 




(d) etlPwl (Chromatin reticulum) 

<?FtR?r fisii»n>iM ton 

RR ^t, FtfBQkillW *iwctt ^ 
W ^'*1^; c^niISh erlPl^l Rt 
RSIjWU wliif *1l>l I «sm R'o|«rt*M ««Rir 
csrf^r iiw *nd>t ^r Ts\m ^thw 

^hir eanwireFR ftwM crr m \ c^twnjsftw 
'oi-qpRs fSR^STf 

2RRI (RCR WR sRtFJf %?f ^ l CRtRT <*R# 
c?iCTiwi>i *ww «& ^j i 
CsMWlcerlW ^RRT ^=wlft f«R (gene) 
w«lR w ««r* 

<P$I C^lcRcSflC^S ^>l«f I 




l£)<p<p ^StW 


^»N: «ilcnir»« g<pIc*) 3 RI'os^ GStft R'»l 9 f dIcmi RRjcsf ^a’ROT’R 

i 


2.3 « sfflfa ^t®r »lRl>l«Hla R«J[ SWa M>lC»M ffaFt 

c^m#?ro^(^f'8 siflt) «iipRr i <*h>m»i$)« ^wi$) stt%<R 
f&ma *iRbiPiv8 ^ i ^f«i% *#r 8ftc*Br 'aiiR^c-w sm % *i<^r^ift 

2fT% CS|ICl>lcefl?ll *ft?R SRrlf^jM 'alci-S <RC5^ ?R *TR/R CT*R RRSR^, <RC 3 ^ 

^fR 'Q £RpR <*P G^lc^m ' 5 TtWJG*l$, 5 T sp R «K3 Rt/'P I RfCRlft Sft^k^R RC<tf 

fosH talwu I 

2.3.1 vSlvsi n>^i (Plant tissue) 

i«R5^ R Stolw* CRR info's ^ RtW <*RS m>I(W! ^‘ ! lf%'Q 

^ vo*R \olw* fi^jJ R R«Tf RR l ^ *RCfR, «|et<p fi>^J i£RS *Rft I^J l 

'»I®n> C^R^iRT R\»|src*i ^ilft fi^JR C^R’jM R'olfet'o 'SJ'o Rest Rf i *Rft 


*o*lr 





































































*o)b- 


's?k(.<ph 'Q 


to W &*$, ^ ftggtft (WPFtft) I 4*lft?T ^ W mi 

*15*1 Rcil '^lc 5 llt?«il <psl l 

(a) ^ra®T fi>^J (Simple tissue) 

C*T **rtt T5 ' j 3J'SI 2(to> '*ll<H?l, «ll^R> 'Q fw <?IW fi>^J ^t«T I 

ctict* sifto $*t?r t%f% w w fiJ^w to ^rr, *oiuM«>ft»ii, 

«>!t«W!$v|| <£|<r c#fcM«l$>ll i 

■ y blw*t < pR a ll (Parenchyma): SfisiGiG^ m W\£*t <4GH = 1 *^ <Ml TTT?T i 4 

fl^nr #to, « en?to mi csnastatsm to i <*$: fli^c® 

^sswtffa ipfa c^Nt ^nn i c^siif^ *fPo*it ^ tT^^sf tor ^ i *p«pt 

GPtM^ ««I1W, '©*PT vstt^ CsMM«Wl$?ll (Chlorenchyma) <TCfT i wm vBiwn <F5 m 
<H^R*HS *DtBPWtow «UltiW*l5 J ll (Aerenchyma) <R?T 1 *UlM«M»ft>ll fi^BT afoBT ^1W 
(7t^ ’t^T ^?lt, *fPtl ^5?it, ^W3?r *llnwa<u *|R<ir*i ^t 1 

c < q»lc«i*i^»l^l (Collenchyma): fp£?T taR ^ 1 

C^fasttfter CT^P^TtW liRv C*|<pfiH Sf^l ^G*l ^ "5^ I '0G<1 ^Gl*! C^faStlfR - '3|>>W'»lG<l ^ 
<*R? C^T'tr^l tl^[ ^ 1 ^ G^I^G^I «1 ^Igi> 'Q '’I'stR 1 CSjlGiJlgjlet^^Jff 
RtGfl taR I ^"C^s 'aihSoG^I^SI V'fa* ^ll<PC'® *ITC?T I G&Ig^ hl<Pls, ^t R>*Rp 

*rtra 1 ^ sx*$o mi i^vst sptpr ^t 4w<r skpt mt 1 *iPom tot mi 

*lai^pc‘ 4T7i?r otfi *mn ^ 1 # « ms, ct^pt ^s\ « 'hfc**it-»M 4 fi^r ^ps\ 

SPtPT <PG?I I G<pIg« 1 ^PT GSPlGSlUt^ «IIg<P, ^T*PT m\ 1 *IPiJ Si'^'O <PG<1 1 

(Sclerenchyma): <4 ^ WPF ®Wt ^ ^ gttfRRf*!^ 

^ 1 csndJtaiwR^H, mi ^nto ^tw?r ^pu Wft cm to «t fas 



^Tlvs^lf C^l^aiblsi 

^sgOT%r 



<3j^c^t?rsn§fa 

> ii^,c'Gi 31 'ST i J 






ffraj 2 . 12 : Rt^?f w l^f, W 



(^) g^TWH^'I^ ('I) CflWPM'ftan 1 















































































IfHRvsaM 


fi>^j tom sfHfw c*ratN cv ® csrtt^jn^f ^itwre 
^nsMf® ^ ^ to cro <#=f® ^ i crotch 2 T<h^s ^ *ro?r, ^ 
c$3$5 1 teteirow, ^»t ^ <#t ^ *$m wf *rf^r ^t ^ ^®r ^ ( 

(i) *f*t$SlS ^t ^ (Fibre): «IW^ %tf, <Jf sTlfls^, 4 <r ^ TO >tfi 

<Hc»ll <Hc*ll CSf^t QS.'Q *TO l snftBBT ’TO 5JIC<P, 4 f^J£tC.<P TOTI i£T^ 

’licis Rjfec'o iro^ Rfon ^ (W3Tit toc*, cwr <pRsls, ->iIg<m <pRsls, etRon^ 

VO 5 ^ <Pl^>VO*^f i 

(ii) CJMltyb (Sclereids): TOTOF C^H CW ^It ^ i «*TCIt *ftcft, TOJt%, 

«wtt& TOTS' STOt «lwl<^ TO TO i TOS esTHsitft^ ^ TOJ*<© <J| 4S* 

I ’ifiH's C3>sRv!» CS^N "^vs sllcs 4 <4S\ iflc^S C^lSSllflS "3S l 

Sflft'lt 'Q vSfotwi <PCU^|, S 5 ^ 'Q %FTO C^SlR® fi^I (FKt TO l SR8TO 5 'StRcTO 

tos <&TOw<i TO 4sro erotic*! TOc^ TO i 



s*M : fTO TOTO TO*T fij^jjs wro i 
$TO*t: C*t1*TO C*TTO, sRstTO i 

: fro Niseis w fS^js fsai to? <4ws *ff s Cs>j'»jc e, il to i 


(b) f&^T (Complex tissues) 

fs%T TOTO CTOSTOTO CS **ltft t^jj Ms 
TO,'TO*'Srfi>*rfi^ITOTl TOT *lISS^MS 
<PN <PCS, ’aR 4CIS ‘‘ifSSTO’ fi^« S«ll TO I 
ffc]J $ TOCTO, «rfcw»l TO? qptCTO i ©tRwvi 

to? gpTcto toto *ifssTO 

(vascular bundle) ’fr*T <KS i 

efl^WN (Xylem): «rRw»l ^ TOTO, sNw 

« c*fM «rftw>i i csimifiiiii^ cro ^ 

StlRWTO 2fNft<F erl^W>l ^T i £fT*^ 
cto <?m c^m c^t 6 !^ i *ra>, <?rTO c^ft®! 
etl^c«n^ ^ ^?I i filtsifw 'srRc^^ ^ *ITO^i 





C3Tc5lw1^c c i »i 


f^3J 2.13: fl»^ 


$o)b- 














































































srwfw <#*1^ w**im «5i«rftw>i ^r i wUi^wow 

ui'ej-islM ■jpf^r w «ftw i flfftww ww c^m *rtw, $rfw, csw, 
'Sfl^R *UlCiM4l$»ll 'Q 'Srl^WiJ ^f^ttsT I 

(i) tlt^S (Tracheids): |tfw C*W »Wt i «*RT 

8)1*®^ ^ ^ ^oiwi i stifter l^ptf^ 5 ? ^ 
w wf ^rm i wf 

*!1f^?r i>«ili>»i “ ! 1t*ff 9 ftf*t CSflvSt (paired pits) 

^ i srtftara <jp ww 
w, cw- <?rmiwr, 

'Q 

sttsrfw « <tfM *l$w»i wt?i 

ttfw <?Nt wn (Sw w? 

^st si^rH Wf £f*fR Wsf i wfcTT 
*IM ^WCfRT WSr'G fi^J W?T 1 

(ii) CoPM (Vessels): c'»c j i°i *llc5l 

C5tss<r "STC^t i cWftM isrcsfifcr ’srNm 'aiiw^IiJ 

>l!®sr^® <*| ^ 2ft 5 #?! £||Sl<fl5 ^rto (i]^%«f ffeai 2.14: ««*«* 

*ic«i<i "si^sf ^jR5 w?r i w wi c^iwfw 

'sfe'SRi <4<pfi> ' 3 t?[ W i sNw* \oi<i-»vft?i i£i c^R^rf cgftdStsft'Sr^^'f 

«ltWTQ ‘ s # e t^0 ^WT Wt ^0 ^ C8Tt£StS|l«wRi]h W I C5PTCW Sttffa ttfww "STC^f 

RR)H^t*r ^ii ^r, cwr- CTMHwm, ^iFfaro*, ww?, ^snfw i 

Wilt's wflJPiiJlii *ret w i 'ow ^ ^t «ilwl§l vfcee »wt 
*ltc* I 4W<t SfW'o $*vsf# vSlvkUtd W «TO»t Q^\ W I ^refff# vBl&CIH TOJ 
fcfar, CWT I^StCT (Gnetum) 2fT«lfw *tftaRT C®Ff®T ^ i *llft ^ Wf 
*lf^FT ^ W*tW ^5t Sf^PT Wt *£RT SfW WSf I 

(iii) etfcMH «|j|bM+fe>ll (Xylem parenchyma): erl^WOI < UIW«f<M^I 

«rl^W>l *blWH4l^>ll ^t &S (wood parenchyma) Wf i 4W?f 

stlf^ ^f « *itBri gflt 3 ^ etl^ww wf 5 ^ 9 1ilt«H‘f>!^!<i c^m « 
I WM C^TT®! Wl^TCSf ‘if^t ^[ 2|l&]^^8 ^Cil ^llc<p I ' 3 T*|3?f i£)^ 

<m 1 <^!^ i 


etlPl^M»N fe^f ^*#^8 i ^t^f, 





























































































##5Sfa 


(iv) (Xylem fibre): 'stRc®iw '©nP^I'o ta>w*H<p|^i c<p]^ ^.cw?. 'stl^,c e i^ 

<p|^is i '*rc<i?r <pi^<ih'Q i <4 c^fa^rT ®ret, ^ i *ito® c^tw 

CSft^STKI^ «tt^ ^t ^r <*Elt i vSlvki <ilf«i<P ■*!% CTffl? i R^l'sr’fift ^tot?T ^ 
©tiViw ^ <#r's *ito Ttfwp *ri% 

T^st S^rH Wt etRonaj i 


QFfcS^ (Phloem): fcfaf ^5 ^ ^ ^FBT i 

ftvo-H ^atem, QflBW 9 UIWH<M^I «£R? QpBW to dptm fi^JJ *fos ^ i 


wtow CW ^IblvjH <> tlf^ -’msk ^w, csplw^ *tM?r £p\g\s s|HiJ GiC^ 
Rfosi ^ItBT 9 1^<R*i i 



(?P) 0*0 

fsar 2.15: <3jW flS^ 


(i) (Sieve cell): «*Rlt toft Kmm (TFm i %< c^NellSlil^l «<W 

#to ^ wh^Tt ff i«fl 8 iR'olw 4<pfi J il«sr'® 3.«i Pi'oiei (Sieve tube) 

’t^ s T i 4 t»l«^T-s<i 's^vst tocsifr tor’fa 3 ^ csiw «ihM W& i 

Pl'»M»l<*l C2(tC&f?(1^R Sflffa CTCT C<P«k ^ff*tT Wfa’tfa ^r, CT^T 

^ ^ toiw ^ar i stiSNr i *lto» towiw ctm 

RSQhim «itw T$ i fclfcttai c#iukn ^ ton i 

*d^m st 3 ^© ^ SUbiciw* RRjtj ^rw*f ^t <4w?r sf*^ i 

(ii) >l®!k4H (Companion cell): to^tC^ *TW ^Ef *UlMH*l$>ll 

<?m w«iH w i mm c^tot ^r to^im wr ^51 « ^t ^ ^ 



























































































^Hcto « Ifcgj «« 

R\Sfji»*lh Pl'»C<Plc*)H <PI<TI< 1 P 1 *lRad<. fc 1 TOT'S fTOTOT 'TO^ 1 <£) CTO C£TTCC>TSTT'TO fro 

to? to®*tt gritty 1 TO" « tor 1 

(iii) QFtOR <UIC5ml$Wl (Phloem parenchayma): C$MCTO *blt<W4l$»ll 

cutor *uic<m<m$>ii 1 tor cro * *bitiM*te»in tost 
crosnftafi cgrn£rsfm*i$ 1 tot *n*& tot to? tot *ifroro w to i 

TO< (Pteridophyta), TO? flfter 5 # fe&ltol dptTO 

qptto *ijiwH<M^vii top 1 fcfow cktor *uic*h<m$vii «nw r 1 

(iv) urlcira *fl^ln R'®*S> (Phloem fibre): c»w«h<pR»iI CTO *i»i«f«i cspIwh <pl$<ils 
fcsft to 1 4*jM tors c,*i5i rto, siws £H<sti*i ^is^css to ^ ^iic<p 1 4 cis 

RATO'S TOTI Rt^T #»t TO* *RI?R RR Rt^TR l TO®R cRRjTO TO 

^ rT^tr ^rt to 1 tor ctor gnttar f *\ <rr R?n cndcro fi^j*r rtot rto 
l&RfRS *R% TO? RR R^k» RR to^ TO $RR to *lR<llp© to 1 

2.3.2 Stiffly 

<1^41^1 gfite^ tor cto topcst cror froro tost ftuife* rr i to^ ^«tR cro 

CKlCR TOT TO*R TOsTRr *RC»R f^R^lR 5 RTO ^Routo c.<plc*il RRv ^RC*T '0|<r s 4t*T 
TO ♦wRM^'olM TO^T TOSt RcillRt'i RTOT «Jr CTO’JM TO^RSTOT fi>R (Tissue) 
R'»«) taR s»(.s 1 <£)<pfi> CTO’JCTO ^R%, 41^ TO? <£)<p$. *rws TO 1 Ity Res 
'o|lc <? ilt>«ilc < P iw^j'S'g (Histology) sc«i i <RR TO? fi>^s TOff Rsfasj RRv i d<f>l^ 

fi>R?r ’t&'TRs 'Q <p|*T<pl1 tor*, (TOT cnlR'® s®<pRs>I, c^s s«<pR<p| to? ^&R><p| RFssi 

^SCMS <T^C<Pl<l I ^5jRR ^CIS VS^®! (,<||'St<P «TtC5T TO* ^SI/IS Rc^iw ^RB'S I 

wrcro^i^^ (Ttc^Rt^ TOt^% tost w* <m \ 

■siTOWC^ TOT *i?ITO CTO ^5ftC5, TOT fTO tTO 'TO®? RwlRtvo i TOTOtC5?T ^CTO cn^cvs 
'srlc«i5i 'sjffSf ^Jvscii «TtW i (7tC5?r C*T CTO^ ^vCTO ^TTOT TO 6 TtoTO5C^CTO c TTOT,TO1^ 

TOscto ctot TOt -“iftro fTO^ ^c“T c^ wroft wm to i <rom ^cTO’iM 
(?TTO <T>l<.*is fll^(.<PNtFTT *J[»1(.'» ^kl<o <PW I iil^s C5tTO"TOf RR»*i s TTOT?T^lfCTO 
»TT «TTTO C^tTOM 2fT^ ^fUTO ^^T %TO (TfTO TO *TT, ^TTTO 2tT% 

^ fror ^f TO (?TO TO i TOTTO TOTO, ^f-^TO TO? TO^TO C^lf^tCTO TO^5 
TO i fro TOTO WTO TOR OTCTO RfTO TOT RcillRf^) i C^TtfTO TOR^T CTO^JM 
3PITO ^TO 5 ? 5JTO TO TOpTCTO TOt^O TOfTO TO0C5T t^Pl^HlPl TO (?TCTO 8lf^fl> 


^fr-<?, ^1<R®8W- stflr-io^r e#T 


































































































v©8 

WI C$o fff^ir «N Stfett W I <jw 

differs* c^& ^N3Tit wr wtw <i$wt ^ ^*rc© >n^jj i *tfks^ 

<FtC^ «|h<H W3TIT ^t'Bt'Q ^R^IHc'JJCI ^1w «ffc^ I ^t«H 
C^NtP*Tf C^fW 'pf ’ifetw 3||G<P l ^*1 RPro ^TtW ’'IN f^f 5 !*? c<Ph CSlW 

^r i 'oiPvic < q»N (frr ^5rf*sf wh«ilP< Mir <?tt5*r ^st %?f sitc^ i 

(TfC^ «ih»Wi, ’tfo, $\©j|ftc,v© ©ifal^lc,*^ 'omh %*twn^ vS«Hc.<4Mj i 

g}tR ffrgjij S^HOoH: sift ©fa *lfo<Flft CT1OTT fa?*(Jt, <SRI ^©ttffa ftg^© 

(RRlwra RjRsc.© stall's ufa *wcfm ^?f— ©ifa*ri) R^j, c<il®r^> fiJ^j, c*tf*t fi>^|j <3fa? 
i)l^[ [5^ I 

(a) «im^l t^JJ (Epithelial Tissue) 

fi>^J W&! 'SfaKfa ^tWt (lining) <PtW <Pifa i W ©I®iW ©Ifa^ 

i£)^sji3j ^sf ^ i 4 $ ^1^6 ^faft <m®? ^it: ot w*tw <fa*r, (Tito 

«I$M« <fa£<P fa¥t ^Jfat (protection), C£ltfi>W Wf Wf faf f^SWt ^t 

(secretion), ffm *l*rtf ClW Wf (absorption) 4^* CTlffer *®?T C’lRlfa JjRfiffc 
^if^fa^T (transcellular transport) i 

©itfa# aiftwPt© ^ 4^ ^*fa fw© «itw i 

©ll^fs, £tlf*iciCi^ ©fa ©fa*?lfa 4fa\ <plcsrei 21^1'bc'MW 4 I©*! *fai?fa ^ I (fasfa: 

(i) C*Pfafatfa 'sflwft fi^J (Squamous Epithelial Tissue): 4^ ffcjfa CTWfljC»ir faK^f 
©fa*fa ^tf©t WFlSt 4fa? 4£*fa RvSQfa1>l <fv5 ©|fa>IC*fa ^?f l fcqfajfl: ^C3fa (fafajfaf ^jt’I^T 
SttfN' I t£)^ fS-^J 2f*JlF© ©ih^H ^t'St'Q sfaRs ^5f <PW ^llc<p I 

(ii) i^HH<l«H (Cuboidal Epithelial Tissue): 

■^t R*'©^ ^ff«3r ^spjfK ^Nr, £W ©w?\©i sft?r i Sni^siH: ^r°5jK<p 



f®ar 2.16: e^ratvF fer 2.17: fsat 2.18 : -p^hK 

(Bll^iKPW) f&gr (XP^fTff%) aim^f ffrgr C-^WUffNl) tsjf*IWiiram 1^5 






















































































































<ShM»|q 'Q 




«ilRl<p| i 9 t%*ft^ c t 4*R 'oihuH ^TtW I 

(iii) <Ml*Hl4 w)N^ 1 i^T (Columnar Epithelial Tissue): 4t 

'src^t ^ <£Ri> *rar i sit%r wm w^gsrtfto smnv© w 6 ! ^ 

c*iw i 


gttftwts; *r*&i<t Rjfeo© *i#to#rat*r ^t HJ^jw 

«tC*t ^T^i ^IT: 

(i) '3tWlt I^J: (il^W i ^iW: «WW 

^RT ^R5j|^<P «lll*H»l, '0|«| suffer I 

(ii) ^tfesr's i ii)aji •^jin><pRv& 

if^Q *m, J 'OM’S ?R*|JT RRu>S "SJtiJJ OTff© *ttC?T—ffNt f^T- 

Dlsfi> '*'051 'oiNh *ta*pcHt C^Nt ^rm >il'o-'oili>n> i volt; <10=1 5l r if®f“HI®i voih*i*l) i Sh^sH: 

(?iiw suffice ^i 

(iii) PivScvb|-jaijin>*plt^ i^J: <£it expert ^f%*Nfer 44>*©M faff 3 ^ 

i Rfosi 'Sw> N »l'Si "5)8Trt?r lifyw C^vo ■'voU'^vo fijTjj -s^ff i vS^^H 

l#3ll 


f5^jj<1 'aiHis RR>S| miosis 'Stiff -lllMM ^H*©R'o ^ l PW- 

0) PiPiiii^s oi^ihSI sit^ra imfe sftfkff <?NT m i 

(ii) D>lcet<1l^8 t^JJ: ^T^tvBtW W i 

(iii) fi>^J: 4WsNW <?Ifi# £tt%<^ ^RST <?NI *Jt?T i 


(iv) ®M*1 «icH^ 


CSlW ^<1 4<R f^?fj 


C^tff ts^txr l i£rar sletici vaR’ISj^t ^>Cff Sl'Sftf^ *JM WfJj jfttf I 



ffol Z.19: ^Jlf&^tti* 
(*®3l^vo) ^ v5(|^% 


faff 2.20:fattfST 

















































































'SrHft'SaM 


(v) slFN RR>si <pt ftswr ‘pw i 

cm <?r «im3l tfcp c^twt ^rc®t?r ^t ^#i?r w«t fcoft ^r m& \ 

i£lt TpFsfos fm Wf, Wf, C»IW, ^3T<K lilt *w ^Bf wr CT?T I 

fi^^hsfavs ^f?r stf^ifrgp iii^? [S^ig^ < # c t^s^?i ^ g^tg^ RF»^ 

<plc®t <PM 3||c<p I 

(b) G<||ef<p fS^jj (Connective Tissue) 

G<lleM> ^t <PlGl<pfi>'» fij^jjG'o ^It^m (Matrix) 9 # 5 lt c t 'pRl^fT^otW Mf*t iiR* G<PlG*l3 ^R*lJt 

^5f I «t^T liR? ‘PlG'Sr* fol'SG'S fi>^J gf^im I^T ^ I ^tt- 

(i) <pltsl'*l Wlew (Fibrous Connective Tissue): lilt ^'SiG-i-si C*l1'Sr<P gi^g^m 

"SR?® I liTO^ ^<Pl*l RR»| ^-Sic-H-Sl VS^ 'STlfSfai C^Nt -m I 

(ii) G**fafcM PrfBt^ 15^J (Skeletal Connective Tissue): TO W»F®fM ‘Pita 

lityw G^PplSh G«l1sr<p fi>^J Wf i lilt fi^P WoF’ofK ‘Pistol ’I^T I 
G1^G<P RR*U vail^R) ii|^ TjSvSt (?Rf I W®t TOteR iil^° '5®IW »Rl*|\s| I ^Rotp, G^^S1% 
*iw mm 's ^n^p «i®t^iiG^ w i ^^t«Nn 

W l W«lt I «ik^ C*pPllJM ctiw 

igmrft ^ I CW: G-pN^lPsI iiR* «|p?| i 

W»l>MlPM (Cartilage): m mcm ^1% G*pP|SM C*ltBR> fi^J i >|li«*i ^ 

's fm C‘pi v i e iiP?r to fcoft i 

'oiP^: 'SlP^T *isg*ki iiRv g*pPi5|«i i lifC^ ^I^pI*! 

^jhPl?ll^-e?l's1?l ’to' ^5|t ^c?f «ltto ^5vst 2to i 

(iii) '»3°1 G«||ef<p fS^jj (Fluid 

connective tissue): W=T ' 5 H^ < Pl 

^®T l ^l^<pl«l RPjsi ftSR' 

w«im w i iiit ar*fl=T 

GIG^ IQIIOJISG^ RRjfl Ja<UlR 

<F?it, cm £tter«r mi m 
i(\m %*m ^nti wi ctib^ 

^ ^ m 4^? i 



ftST 2.21: ‘PlwB's 


*o)1r 























































































*o)1r 




K9: M ^ Wf (?Itet<F i to 'Q 


Shll^® ^31 ^ ^rspsfH *#^1 Wf OTI ^3 <?®«q|D gft^fa (Ft^ 


^ '»k s il^j •fWl <PW i 3G$*i ^PtH tjRj— *$<ptot i ^$->1 (Plasma) 

WT W*f, (5? ?? ^ll'o l ^ 2JT?I 91-92% Wt *t# <iR? 8-9% W*t ftsra 'S 
toR Wf I «*PR ifm? l« to* to* CSltf^T iR* W Wf I 


t^T *rai?ra, ra^lt- otR'o fl«<pR^t (Erythrocyte *1 Red blood corpuscles rat RBC), (2^o 
<W>tot (Leukocyte rat white blood corpuscles rat WBC) 4*° '5f^&&<p! (Thrombocytes 
rat Blood platelet) i C«Tt#s ra^ftra 2 !* RcralcStlR*! ratE* c^il^stl^® craM ^llc<P, rat* 'sr r U 

Rfosi ^rrC»T tot^T <K<5 I C’Sf'B *I«<pR<Pl ^Rl'J SWs 3 ! <PM CIK* 

rasitw^tra wr <?ra i vm<iw<> cra*t ra*tw *rat?ra <to wfi^i rattra* i w-jbtoi ra$ wrfc 



fi>31 2.22: *t?(FRr wpPH 





to* w*t <?ra i ra& ra^ to to#® ^HM^n rarat *cra i 

®lPn»l: ralraracraw, RR>s| n>^j«i ’SRira'®) *#f ^lt£*T (intercellular space) C* ®?<^k ’Rt^WSft 

** «iPi<pi rat^r i raito ’snwi ^(fh® *c* i*ra# rattotw #ra 

W, ratl^ «iPi<p|i®«q (Lymphatic system) ra^ i «iPi<pI rat# ^®ra®T 

*t*Tt^ i lira ' 5 R*P R 2 ^ craMslfiocral^t C^lra ^IC<P, lil'Ctra °#ran^ra (Lymphoid cell) <1C e 11 

(c) C*# I^T (Muscular Tissue) 

^ra w^tt^rsf fc®f* ra^ioi ^ sM<H^)®r ftora raratrara fiS^c/p c*tf*t rac®r i lit^ra 
*toi srra «t^*tto i ®ret ^ra? ^pra i <?pra volt's wnsi^r# ci&nm#i 

^tt^, 'slwn ci®raw»|l5! C 9 # (Striated muscle) <iira? wraiRDi ^®*^c<P ’5P^ c t C®tf*t (Smooth 
muscle) ra^r i c’iPiwh liira? £pirai: e ra 'suwi c«i^?r ^ispHra, w « 




























































\sv 





c’lPr e#t wif 5 r 

fi>3T 2.23: C*lPf 

^T5P®fK , sf5t?[ I W«tH, ’t^T ^ <J>!tS?0 fofoOs C*iPf fi^J 
C*lPt, C*lPt iTO ^WPf I 

(i) “ffiM* C’tPt (Voluntary) ^T Oblol4ll>l C*tPt (Striated muscle): ^ C‘*lf*r ElT'ft?' 

^R^f&'S ^t SHIP'S 33 I C p lf*rf^R C<Pl*(^?!t "Ho>Io, lt fNlR^l^ 'Q ^tv5M% 
choirs 33 i <£&ifar i «fft c 9 ^ ^zffis aw? sfflf^s 

3,0s *ft£3 I i£ffe<p C’tPf 'oiP^vscflq ^R®T?1 3||c<P I 'Sll3*H: ' s It^C^‘ 31^ ^3? *11 COO C*tPt I 

(ii) 'sfofiko* C*lPl (Involuntary muscle) 3t ^*1 C*tPt (Smooth muscle): C*lf*f 

« ssmq sn% 33 i 4 c*iPt ^ i 47^3 «ttt 3 

' 0 ||vs|' 0 ||I^> Tfj^f 3||co» 31 I ifl®r«U ifl C*lPlc<P ' 5 T^*t C*lPt 3C«1 I C^I'Sl SiT^klO O^llPl, rillwilPi 
^©Jl% 2il&ko 'S|<l»lfe<P C*lf*f ^HW I C‘ p tf*t fifth's C 1 C 30 '®l'»J ,, s?M ^TSfeHci 

W*f C'TTT I C33*T ■^TT^tJ 3^^ £llo>olo 'oicsio 3 r5 PT?Wt5»T l 

(iii) 3>lf&ll3 C«lPl 3t WIH (Cardiac muscle): «*$ C*lPf C3^r# 2ft%33 3^Ptff53 

t£)^» 3oc»io c*iPr i ^ c*if*i3 ale's!), 

’INlf^s 'S i 4 C*l3*tFTt3 TOJ ^imyNldte (Intercalated 

disc) 3lc<p i 4cio ^RopIm 'Q sWO 6 ! £ft%3 3031^*1 33 i wtfK o^RJolo* C*lPt3 5 t^ s T 
C*lPt3 ajcvsl 3G«1'S 3>1^T '0|(i*lfo33 J C*tf*f3 ^IC'ol I 3 > lf'S0l < P C*lPl3 £3 5 l3*jC 8 'll 1 *tHt3 "STfajCai *I?P S> |3 
^ «TIOTI ^<faffS3 33 <H(&!I4 C*lPl ^wR'svslW 3?ffFs V8 SfTf^s 33 I 3133 ^t 

c«n^ <j3^s *i*P® 3<Ptes3 c^Pi ’itto 

^^B's 'Q gpfrf^o ^ cpfC3^ 'srcsu o^i&c'io sfl^Tit ^r i 
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(d) (Nerve tissue) 

(.<PN Rv5<1»1 R 

4TO3I fi>^J *lfc»T TORI ?[t$ fi>^J '5PRR 
WSs*! Ifef *lf2>v© I (3R 0®RR *?TO 

TOR TO'S R^olRvo'olw ethers ,p tRR i R?[ 
fi>R ’tfRTO CRR fc*rHR, CTOT TOt, *H 
m tWlft 5R®t TO CR3R f^TOR #5W 
To TO IW aiPvoWR fefeR *R feji 1 *® 

TO# TO TO TOT I 4 <pfi> TO*f 

PW»RW<I feft TO TO, CTOKFR, WH^lt& 

TO WtTO fe<PT (TO R^gStlffo TO 

«!##, m$Mi»i»i, 4?$T?iR?fw Rfi>fTO 
TO, TO feRRT Rt^iSftWR RrR 
PifahR TOR R "TO Rv5?ii Roller's ^R R i 
CRlRR^R bUfeM RR^ 1R ^5 2l#5 
TOttR G5*m TO I (TO CT TO CRR ^R, TORT TO I C^lt$R TOJt 

1W R TOlfe ^O TO l ftvS«M« (TOm (TO 4R# TO TO^t IrBrchr 

C.Vto-iygl^.ClJ'SI RR ^ TO^», '®IW» «|jl'S|1 TO I TOfS Rv5^c*1<( TOfi> Rtfl y S|jlS|*( TO<P I ^tR’tR 
# StTO^R RJtRR TO *IC<MflJd ttMIhltc&R TOR 4R# R^lfa *1^5 ^R, 'TO 

feim (Synapse) TO i fejfTOTR RR felt 4Rfi> fe?H (TO ^#*IR TO®t fivBRM 
*lf^l&» ^R i R#^I ^#*IR sj^f to nP^w CTOt TO TO RfeR TO CRT i 
SbbU<) gfffes jUjjlty ^ TORTO (Memorise) RRtRR; CTORR fRfe TOR TOR feR't 
<*ra* voiwi ' 5 rc^u i 



TOTORR TOR 4R# RRR sttfro OT « TOWR >lp8Wd TO R'T Rst«!*f RRRR 
rtk.'o RfR i RRRfi* Rf?iR RR i Si^vsTO 5 RRTOtR *d^<j R RR RR £tt% TOR 

TOtor tocr *iTO?*i rrrr to top i t£rt»r fe cr wra TOt to hP^wo tor 
TO TOHTOM RfRR TOR R i fej RfeTRR TO*JCR TO RTOR R TOR TOR WtCR 
R CTORotR TOTO TO RfR i 4RrfR 4^3 fe CT ‘flR^t Rfe TOR TOsiRR R*t 
Rst?FR Rf*f TOTO RR TO R i ^W 5 ! C<PlWl %If (Rt i fTOs^TORW ^W5T (TOR %IT 
a TORf^P® ^QRR (TOR TOR'S Rt i 
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2.4 >8 W 

to* at totoa*1^ Rw t'sR to? <3 <pi5| RR*v <f»l'Sr < p^C's ^i**^ fiflRciwi 'SfvHR(.*!*)(.<? 
^spst (Organ) tof i mfK c,<plc*il to®t to 5 ^ to^lfto *i<!<.«m f&^J s|lc<P to? (?$ ^pef 
C<PlC»il *Tt c<p|c*il RR*v toSt «P5i(.'© *ftta I O'TC.RS '©H^l^ltol etRR'salt'lS CT '*fHt?I v ©ll(.«llt> r ll 
tot to, '©Iw mPTv^lhRul (Morphology) tof i 

v ©i<Hhc'»(.''t ^h-qcicR ^fwf i CBN, ^R, to 5 , to®, *ft, toft— <ilRi<p 

mf I topF mN?*to ?WP«f $l4ftttlCH4 OT NNftt Rtotot tofftot tot to, toJ 5 
aftomN^Nt*? (External Morphology) tot i , ©il<l erRtitto lw®«ra ^spst^ft 

CT Ntto torttof tot to, tosgmftoto (Internal 

morphology at Anatomy) toll ‘ 5 1T^ 3a ^lf%, fiB'Qwto, rRkiN, »fiM*i, toRf®, a^,, 

^im, im, ^pppr, ffcsm- 4tt®rt sos ^h<i mt i 

atato 5 , aprc, cto1, srspH ^©jiR ato asata ^rj sttftcto a*©^ m®ta 

Tirol ta%r w afo© to i to toathtto a»ui4fi> ^tsrtoiNj ^sra ataat wi tort i 
*taa©t toJta^Ctos to R^slto «il(.«ili>*il asat 'to i 

(a) ■dEHI^'om (Digestive system) 

<£$ w atsratto, afaata 5 , cw ^a? mttsr tojr?*t R^Mwa ma i afato^uw 

Tjfi* toR ^»TS?*t aic<p, tot: C*ilfi><p *Tlf% (digestive canal) to? C^flR*^ srf^f (digestive 
glands) i "^toto, tofto, WlR totof%, fatoBto, \9\m, ca<F&|vi at ¥» 
to? >p trgf^5 to c’ftf^a 5 tor to© i srRcaa torr#a, afa to? ^num c^ffi^a* to«r 
Rcaw ‘M'sr «pw i >£raa sjRto Rs^'s to tor afaak<p Ji^jii'sl <pw i 

(b) ^PT53f (Respiratoiy system) 

atataw, tofaa, artfa?a, §tftot, a*tor, ato^r, ^jMR'satt ^a? < 4 *ieri^i ^topr to 
at^caa ajaator i i£i^ 's«i ^caa cRsa tojw , )^1'© , 3(%fl5fCTa 

*\\W wtto srtom ■*!% ^*tm w i ^ ^ <?w IihIRh > 1 ^ 111^1 i 

(c) iql^'©«i (Nervous system) 

(jtcsa to? %©^a ^ttot to®t w to? ct srt^tot ^ tot 

^3ta tost i to©^, to? totoa> ^[ tot ^t^©3j to^© i to?1to ^t^©3r 

tor ^r?*t ms i ^tf©cto ^ ^r?*r cscto toto ctoia tost^rt 

Riito <pw i 


*o)1r 
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(d) (Excretory system) 

wr *tto &ms tow hRujIwh w *ratf 

fc©f% i ifPTC <rs?J *tFf|< ^timo CW ^J ^ cw: C«tW Iwhw Slwm 

^ i C 5 ^ Ww «f2lc*ilet*^*i Wj ’Rsf l*wl*t i T "Ml3 ’fal'ow 1 wm 2l%nt i 
CT vscflq^ ^klc*U WR £t%?lt ^Rltto RW> Gobi's®] Wf l i£|<PC'srl\i>| 4<PCStl^l 
$&WK ^lf% <*R# \tfMlPl (^WS|T) to V|1^W« WR W «lf^® I 



• s # 9 tt^ w 






rear 2.Z5: ctffS? w ^ :i f?H l&af 


TFfr-fc, iINRwh- St*r-ic*r csR 
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(e) (Reproductive system) 

SfWtf^R RRtCTs tR^© R'QRt CRCT* R^t RRR W ft«rq RlpT SpSRI 3jR>R 

rw ’Utcsj^ (^r«sfK 'Q f^f< 5 ) Mr r>cr i >4fi> ^5 'Q *rtw ^srwt fro’t^® rr i 
rirr^ RfTO w «hhv©wm rrjei stt% sm^H w®r to i 4«mih4 
rrjet fiistiF©^ rri '©i^K's ^iic^ i ri^r iii<pPi'»t £jt% i ri^crr wc^, ^r Jiww 
^r? lk®iic.<ps crc^ ft gj«t»i*i'©«i ric^ i 

(£) '9^»'©«J (Integumentary system) 

OT3R Rl^ER fREF CR «llbfe>lwllt ^rfwf RtEP, TO* w Rt FW (skin) RET i 1 r^> 'f® 

(,i^.(.<p '©ilo^hi <pw, <il$,<.<is '©iNI^ >RR^ ftRT^R w cRt^* ^**p| <pw i 

cnc^ ■'Stffa ^srto* crcrr f^5R rsr^R r*et i 
(g) 'sp^gRRt a|FM'©«i (Endocrine system) 

SflftEtC^ W^M llfaiH Rt ^©8^t slt^t I 4RR #*I (TO* f^8^a RRIR* RRCRh 

ret i rIrrrr r*rr ^j 4R ctoi ffift riIr to* Rt i ^ rw ritoi 4r* to <ro* 
to tor *reih RtRRif^© to i faj^isift, ri^refb, rjrni^refs, totor 
RJWIiWMR, ^jTORtR ^s#f #«IR WEI TO 8 RRT srf^lw R^o i 

2.5 TO 

CRtTO RTO ERR RW, C®fflt%t^t% TO E1RR W, t$R* C^RtR #RfRTOR 

^ro RT*^t*H rri 4R*fi> RrRfR^tf torri r^iw ^trjrr i 4 <r rtoj ^ 

f® CTOT <*3M> RftR ^ w EfRt RtR i CTOEtR fSwsifisAlW CR CRtf*tR* RRt 

RETC5, ^©TE© 'ailETM RtTOJ 4RR R*g EfRtR RJR*RT 1 4RR «l«iw TORtR* 

^fejf^ef TJ^J -^gf | TSlftRtR RRCR ^C«1<P^ <iml« RR ^ (R RSI, RtIR RC«1 <pS»1 

(rc« 1 <pSR<p »R!) ^I^ftR®! W RET i ^llc«llR ^I^ftRR W ^RER, W ^I^ftRR W ^R? 
CRtf’tR R 1 I l 

2.5.1 ^3*1 W (Simple microscope) 

^ \ 5 f«lft^ef Ttfgi -^5r (f|R# ’R® RtIR, RR RtEt 4R# RtC5R C^St RS^ TO» i 

TOR C^Sf ^§T t^R RtTOt Rt^ I *TOR fRC5R ^ R^RTO 4R*fi> TOHRW 
•^©C«« ^tRt RR <^R? <^1R RI^E© CRR *TCR RNR WRJ ^It?ST TO» i 


*o$1r 
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f&ar 2.26: 'oi'i^l'sp'f w i 

c®i®i sPics i£)v»@f|jv(,»i*G ^ *|Rcs <trusj s^s OTW5T I sics i 'oilssl Res <q*U<U 
^us ^tent siR^Ri^ ^ offfam ^sf ^ ^i ct Rf%<r $*l?r *rafi> RRt?r, 
<?ito <ltwt*f ^r i 

2.5.2 tslRW ^^■*P c t ^(W (Compound Microscope) 

CTtf’fa W ‘iRlCS smls ‘PSC'S HB T5\ SfHIS tflRT RR*| ^ CSfCfT 

C^TSTIT Resists i ^<3%H sctss RisR «r*p s*s i 

Rjl©: t£if& c^sf-^sT e < 1?' ■'rssissh i 

R^> sls>lcsl i 

cs®?: ^SjfcMiRr Rct>s Rc<v *HR'©c # is se^sl 'Sj^'lRs •Tfsr cs®? i 
c’few: ^ritf-(£i'?r Rets ^r^*f «ft^ i 

sR fiRs: se«is Rs j s j ls s^is^s w*f ' j trt ^n^Rpr 

^5T*t?T sites' 'sise'sts 5 R'» e*i«i’J[e«il «THtCTT «ffW i 
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c=fls?Pt*r 'Q to* ^?*lto CTtsrf^m ^r i ^ 

f® 5 # '3j*U'ST<pn>'» (C*M) “TM^ <?Tt *lt'Q?l1* '0|<1C'S(<P^« (lOx-12x), ^ *ff'GTfl* 
'aMWrt»fi5® (40x-45x), W3PT ^IWT q(lOOx) i <Msti (WtWT *OT WJ 
t£)<pH5 ^rntTM 3|lc<p, *j1c<p ^c«i RfPi® '3i<qcst<pR> v » (4x-5x) i 

W^Pl^T: *f® fSvSc^-si '5T°'C*t ixr^l^ (monocular) *T ^ (binocular) Wl^f^T (0*1*1) 

•iHlwl SffEW I <4* 1***H W*!**!® 10x-12x ** I 


: **: i^<pf5 c^fS ^ i mfi$c<p ^Ri«i c-^src^ 'S&T-'lM <P3lc*iWi WMJW 

'"iRvsw* <.«i(.«i'Si (.*ph J H | ^'SC V 9 ^ (focal length) fs'sw *t <iIrw C'T'QTTf i y aio»i4»*llf* 
WhHC*! c/uc,«ra Wt 4fi> wtalws ^ W*T ** i 



^R>t44 


FHm 


■5^3 


’ftWPf 










\5i?rt2pT5r ^ 

- 


ffeaj 2.27: CTtPt^P WWW Wj$M ^RJSW W©Tf W1 


*o*1r 
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8 <t 

CTOf TO: TOfi> ^TOi «flt6wC*G W 'S&f-TOtTOlCTO TOM 

CTO* CTOTO tj*CTO f%TO W C'TTOt -Jim I Iflffiw *P*t «HIM$ (TftTO 

wt ^d> ^fk ^ Pro wi<mcto toto to to i 

^Hc^e? \s»|i)|dp|a( 'Q TO&TO: (.•'’uc.'stn ftct> TOc^®? 'q-qpvfv® c«ji3| vSi|-*W TOt*il '^THT 4*? 

to toIS <mw>to TOttw qtcv i <mw>*iicto toj toIS w <ro* <?W 
toj^ wtw <mwj*iim« feTO £tm toc* w frowt TO I 

WWl* %^T: CTO-TO <7FtW TO# WtW* TOT, CTOt* CTO WM MSStt TOJ 
PtCi) C,«1C®1 £tm <PW I 

C*|f*W TORT TOTO 

^rcjf^cf ^ wm wsm to? 5 -pi^r totowert wwilro wtc* <*# **im 
TOtfS TO I 8WC*ft «lRrclfl> TO4»lM *TOt TOF5 TO fitfTOf*F5 qlfll+Uftl to#* 
fTO <i^l(.*il < ^lct>^ ’wfl^C®* Pi CD £|f's<Ppi's TO I W* <iPt ^#1* Wc«il<P 'orJ^l* !( H 
TORT wr %TO TOT, WTO ^ <?# qfMIW$ ^TOI C* W^bfi> *tTO¥«t TO 

TO w tort %*!* mm 4# fro to i toto CTmfa* ^f*c* fro TOroto?r to 
wrotc?^ ot*t w^s **t** mm tofs to i 4*t* sito c*tf'suivbisrijfcwni ^ to? to 
*#* 'eui*eri^J« ; B ^ ^f*c* <?r*it* croic* wro TO' ^to *fe fi^C* Wtf*W 
w^f*Pr cror c&K cto ottotoi filc*ii®tw *#* ^ ^fro carrot *tc*i 

TOt^pim cro *t «iVtf«ii<i, tot crot* to* # cspi^ cwit *w* c&^t tow 

TO I fifTO*#'TO v 9 *fc?T *ifc* 'o|'S)h TO *tC* I TO* CfrM ^ < 3%¥ c t *W (7T*t^T C5H 

'sm to ^i ^^5 ^r, to f^tro^ > 1 ^ 111^1 fro <?n^pr 

’jRiwi Sw> c«i^i < p^c's i 

(staining) 

^t ^n^It ^c<P ^N 5 ? TOJ C f T*lt 'S'*ft (?# CT 'SItWI W^IH 

to, to c«tw tow to fflro to ^tf^r i ^ wit w*w to^ to^, 

TO 'SICMJ (W# ^TO TOt ^ CTO ^t fiPjJW TO, TO CT^ C^ 9 ftt%‘W^TO 
WC^tC^ TO TOTO mi TOW "TO Bfc's TO TO i «i(.i<P TO fit%TlT 

4^5 3j^TO WC^ TOt ^ITO, ^Ic's <pw Rc*1*J WC»t^ C^W f%W CTO^ Rc*1*J CTO»Tt TO^t 
<It TOt<l TO^t I^TO CTOW ^TOt^ CTO®T <tm TO I TO^ TO Wt^5 C^f^? I 
(?ITO TO^f W?T TO TO, (Pft,c«ilc<P ^TOt C^r\ (stain) TO i 










































































































2.5*3 TO (Electron 

microscope) 

R<i4t*ui TFff <u5qw wflcri* '©iH Mr w 
to to', to c^f rp? R^Rf™ TOt *ito 
^iwt® fi4<w arm 

WIC^C+4 CEBJ O^jH* TO TOT OTTO 

*TC®tW Wl+I*l +<ll *NM *H I q^J*lH ^ICFlIfl 

Mr 400-700 <nw i 

+ft ^1^CbC3| &SWIIW4 'flllWl-P 200 

•ulwlfiiiHuw c*c+ mil tow «il 

l^tflfoTOT MtTO^rt, «*w*iR» -fS-ilJTl 
4yi<tTO ffrcro toto tow Pifl» TO to 
^T fl Wf '611011+ w^Npi (+IVHI C+HRlft, 
R®f^j1*i to* TOcPIUIto TOt ^TO R^ t* 
tfl+^T «k*il TOT CTOt TO I 
'TOP'(+ Wd*JWIi+ «(l*i1‘rl +0 OWT ^rin *ff i ifl ^PPJtT ^PIWOW '8MJ ^lOTHT 

•ifiRO^XwS'l TO*! TOV& TO, C+TO TO**! Mr «ll(fl1fl OHI «IW+ ®|fr 

^*1 1 +1ETO ffTCTO - *|(i^B^ (.'’Hill 5J15)« TO - 16 -ffl) 'sf'f*! JJT+, ^.(•'1^*1 tQloaii 

4lft0 Rtf® TOT, 1S+ CT4+H TO, 'BII01IC+ 4l1^GI CTOI TOT C+feTO RW4+H 
'a|W||^*(L*l1 '^> Ml *I**I4 VI l W TOT +4TO+ TOTO +M R^ TO VI, 

TO+ ^.cm|h &cw|R«* TO) *iftw1e*vt*T (electron microscope) ^pi^i Wjffa*!' TOf 
i ^UNl, ^oiJ*i Rw fc®R +flt "@3% '■il^wl ^iuHR wIcH oHc® Hft *lt i 

(U+I& +Ri'BiJ|fl ^Rti* 'qRlytfl Mfer 'B’luil'fl ^Rc® 

■HfiM'®+0 W, ^R-lfclilwra ajRtw tj-lwh TO' 

TO: «n^H «ICIM »1W«J S®1 CTO (rfslSf C#0 *rtfem+Tl 

«tcTO% fcilnh: c^5t«f, g®, ^tift^+TORrt, toIs m*r, ^r, fjj^iRH to* wci^’H 

Wl 

*Nfa rffliir cvjt+ ^+wt dl^l'lwi sjl^ui ^ i i*nftr wl+iwI <h+|B *fl'a, wlwl i»p*iar 



*otor 
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^ I <^5 fef \& 9 tf^f 5 't C 5 ^ »ltoHj fef > Q?lt& tfFRT ’flfea I 

<*ratcr ^rt 'grtis stfc*i?r 9 Hft c*^ 1^*53 i^r fei ’iliwis ^|rcv»^ ^rt 
RTN 1 ^<pA9(,<w t§ 9 t?r i£^ wTsi ^■>iil^ , i Rc*j '©w *iter *5fc^ <p v »1'?i <rw 1 


9 tfc<w c t: Pflt’fa* «i t J^*»H <ic«w ftifws]>i j <''|^ '»iI's«t*i» (Objective) Rg*i <5i*l i 'oilsi'sM*, 
ofl^sTt c^£ll&l«<j^ <?T«lffs 9 t1W l 4^t?T Sco^'sh*)^ 'ouRjerap fel 1 S|f^fi> 

^n^rt csficStutm, ^ ««R5f& wow *itwi *it 

^!t Ci^Htfi fBsj stFsRl i^c<p BR?'® 1 





: ^f^N»*t <ic«is ^KIg^j 2ftf*lG < pl t ) («i)lBi<il) *hWt 1 

s|c3lBt*03 ^lih: ''S| fc j3ta e t W, ■'wiRvs, <p'oN 1%^, ^*tt*T, C'IIIjRji, f^C 9 !^, <pIci>s t^S, 
<pIgm ^lfi> ifR? 's«icn“i (?i^ ^R’lfh® vEl^hh*. 9 lt'5f « ^ 1 

9 t**rf% : <PlC8?H 1 5ips C^tCTt CSfat^t VS«1G1*f CSR3> ^teT^tM 7 ^ 9 f5t *M 

w 1 c^f5 c3c*f <pIcm fef «nc»\s 

'Sllc*® •Tt'SftS I i£l'»lc<l R>%**H GIG'S i£)<p-»vj|(.«i pv|<)'»lG < q C3C*i ' l it'S I <Mb 9 ftG?I 

'® e 'llR WSR^r f 9 !^ fel £ 'S»||R ^T C’llyl'SG^ 'SfStf ^?T I iRRr '^ 9 fl? fel ^ 

c$f5\ ^«Rr ^t 9 ! fer bmt fffssfir ^ item 

^TffNQ | 

9 rtC^ e f: **\\$vs <*1^ g^R<p ^C?f C«feti% ^sg^r GetPis 'STC'St <P'®'>Jg 5 'i! 

<?N£s 9 ltW 1 1 til's ^t 9 ^ tflWs (?f«l^s 9 ftW tiR? G-'pNBg^ 

G<5V*i <PG3 S|l«t^lG«1^l *lN<P ^<pB 9 |*ff (FfSlC'O 9 it^l liR^S Slvsnc^lc^ ^G'sl c^lcil HlPSvis 
w^ti 's w c^im 9 tt«% <?r«it ^s? ir^-JitTitcii^iM^ 

^i?r t4w Bf^s w 1 
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1. C<p|^ <p|c<p <K.®1? 

2. HlPCwn "#? 

3. 'S (FNT'S I 

4. '0|*Wg*4 s <j| 

5. ? 

6. ^W^IW^t? 


1. ^ i 

2. ’t^f ^ <PkstS vgeill^wixp ike'll Dll ^ I 

3. *S<XsH SftR^rm «£R? ^Sf valtMWT WI 



1. •itolcerltmt c^#? 

^ < ■*!% 
«t. XM^Cf ^f. voltf^ 

2 . ^rrfsp^t 4G- 

i. M>fet4>Wl ^ 

ii. 9 1 ^*i<p| 5) 'ST®! ^Ic?, 

iii. <7F*II ^TlTT 



*o*}r 































^l<1G<Ph 'Q 


8<« 


to^ 

i 'S ii *t. i 'Q iii 

’T. ii 'Q iii ^T. i, ii 'Q iii 

Rem 3^4 *1*3 SjtSTsI S'Q3 I 

G3lR'® Sffw?r 3lf'»G's ^OTTt^ C#r C®TT^ C^» ^l^lct^, l 

3. wli fht R*o*tR? 

*UIM-M»ft>ll *t. M»lMH4»fc»ll 

’t. CjM«-l4»l^>ll C#ttM*l5?ll 

4. ®«»tMwi ’R’jfhs fi^ET foPNfr ^C^- 

i. chauffer tmttop 

ii. c^msnfto <jp «i>i>iH 

iii. G<p!g 3 C£ttatW 

to* «*t=rt& 

**. i 'S ii *. ii'S iii 

5 t. i 'S iii *. i, ii 'Q iii 



^Bf5#ST2l»f 


1. 


(*F) *|ief>ilw>il ^t? 

0*0 fllFGw* m’itotft ^®|t ** C^T? 

(?f) igjsfl N fsf^s Wtfi> C^ 5 *? <!Mf *ET l 

(^r) m BRf's witfar 'ftorc* ~^\ »t»i»ui 
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